Abstract-Photochemistry of polvhalogenated enaminones is described under various conditions to give functionalized tetrahulroazacarbazolone (9, 15). Starting enaminones (2, 7, 14) also underwent competitive dehalogenations creating a sei of .secondary products. Mechanistic aspect of the reactions are considered .
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Photochemistry of polyhalogenated heterocyclic enaminones: competition between cyclization and dehalogenation
The major difficulty of this strategy resides in the presence of two halogens in the starting enaminone. However, considering the diffeiences in strength of the C-CI and C-l bonds, we could reasonably suppose that a judicious choice of the wavelength and irradiation conditions should lead to a selective photocvclization. In this paper, we report our results concerning the selective reactivity of such enaminones in different conditions.
RESULT AND DISCUSSION
WV first examined the reactivity of the a-iodoenaminone 2 under triethylamine mediated PET conditions or by direct homolysis of the C-l bond. This compound 2 was obtained quantitatively from the known enaminone 1 (2) by iodination using benzv Itrimethx lammonium dichloroiodate (8.9) Subsequent irradiation of 2 using a Pyrex immersion well apparatus and a medium pressure mercury UV lamp (150 W) using acetonitrile as solvent with 10 equivalents of triethylamine (10) did not give any cyclization product, but led to a simple deiodination to recover starting enaminone 1 in 85% yield. Using methanol . the same reduction was observed, but in this case, the methoxy derivative 5 was formed in 6% yield. Formation of 5 is probably performed by the radical species 3. which can undergo a 1.5-hydrogen shift (11) to give the radical species 4. which furthermore can be trapped by the nucleophilic solvent (scheme 2). This hypothesis of a 1,5-hydrogen shift was supported by the following experiments. When irradiating enaminone 1 in methanol for 4 hours, no reaction occurred and starting material was recovered unchanged. When irradiating I in acetonitrile with 2 equivalents of iodine, compound 2 was obtained in 80% yield . In methanol, the same result was observed (in these conditions, formation of 5 was also detected by tic). Next, reactivity of the chloroiodoenaminone was examined. Compound 7 was obtained in 92% yield from 6" b> iodination using benzy Itrimethvlammonium dichloroiodate (scheme 3).
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Scheme 3 (i): BTMAIC1 2 /CH 2 Cl 2 -MeOH (2-1)/ NaHC0 3 ί ompound 1 was then subjected to a set of irradiations in different conditions which are summarized in Table 1 . Photochemistry of polyhalogenated heterocyclic enaminones: competition between cyclization and dehalogenation i'hese results indicate that the photocyclization of a-iodoenaminone 7 is greatly controlled by the experimental conditions. When the reaction was conducted with triethylamine, the expected carboline 9 was obtained, admixed with 6 which resulted from a simple deiodination of 7. However in these conditions, further abstraction of the chlorine atom occured too. resulting in the formation of a set of secondary products, such as the ß-carboline 11 (2), δ-carboline 12 (2) and enaminone 1. When the reaction was conducted without triethylamine. compound 9 was obtained in 42%. Formation of the dehalogenated carboline 11 did not occur in these conditions while the dehalogenation of the enaminone still occured. This result clearly indicates that formation of 11 is the result of a dehalogenation of carboline 9 (probably achieved through an initial electron transfer from triethylamine to 9). and not from a photocyclization of 6. (12) Furthermore, radical species 10 was formed from enaminone 6, (13) leading regioselectively to the δ-carboline 12, and in presence of irieth} lamine. to the dehalogenated enaminone 1. Influence of the solvent was also investigated and was shown to have great importance in the evolution of reactions. Methanol, tetrahydrofuran and acetone were used. In each cases, yield of 9 was lower than with acetonitrile. In methanol, radical species 10 was trapped by the solvent to give 5(11). In THF. the reaction resulted firstly in the formation of 6. followed by 12 (40%). while in acetone, the enaminone 6 is quite stable and isolated in 40% yield.
In order to evaluate the scope of the photocyclization of tertiary enaminones. and considering the results of Sha and coll. (7) Org. Chem.. 61. 1996, 5644-5645. 9. I spical procedure for iodination of enaminones with BTMAICL : 9.0 mmol of the appropriate enaminone 1. 6 and 16. 3 g (9.0 mmol) of ΒTMAICk and 5 g (56 mmol) of NaHCO-, were added to an anhydrous solution of MeOH-CH;CI: (60 mL-120ml }.
and the mixture was stirred under a nitrogen stream for 30 min at room temperature. The resulting mixture was filtered and the solvents were evaporated to give the crude 2-halogenoenaminones 2, 7 and 14 which were then purified by chromatography on alumine eluted with dicliolomethane.
10. Typical procedure for irradiation of enaminones. A medium pressure mercury lamp was used (150W. TQ 150) with a quartz reactor, allowing emissions lower than 290 nm. A solution of the appropriate enaminone 2, 7, 14 (1.6 mmol) in 400 ml of freshly distilled and degased appropriate solvent with or without 10 equivalents of triethvlamine was irradiated for 5 hours The solvents were then evaporated under reduced pressure. Purifications were performed b\ flash Chromatograph) of the residual oils on silica gel using a CH-ClyMeOH mixture as eluent (95/5).
